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  This dissertation describes a series of approaches for acquiring high-quality 
knowledge of predicate-argument structures, which is indispensable for text 
understanding by computers. The dissertation also proposes methods of syntactic 
and semantic analysis based on the acquired knowledge of predicate-argument 
structures. The dissertation is composed of seven chapters, out of which five 
chapters are devoted to describe the proposed approaches. 
  Chapter 1 introduces knowledge acquisition approaches and fundamental 
analysis methods that are used for knowledge acquisition. Knowledge acquisition 
is tightly dependent on fundamental analyses, such as part-of-speech tagging and 
syntactic parsing. Dependency parsing, in particular, has been widely employed 
for knowledge acquisition. Although the accuracy of state-of-the-art dependency 
parsers for some languages, such as English or Japanese, is over 90%, it is still not 
high enough to acquire precise knowledge. Furthermore, for some difficult-to-
analyze languages, such as Chinese and Arabic, the performance becomes much 
worse. When we apply this kind of parsing models to real-world texts, such as Web 
pages, more performance drops are inevitable. This observation leads to the 
motivation of the approaches proposed in later chapters. An overview of the 
proposed approaches is also given. 
  Chapter 2 describes a language-independent method for selecting high-quality 
dependencies from automatic parses to deal with errors in dependency parsing. 
This method makes use of a supervised classifier based on various linguistic 
features extracted from dependency trees. The experimental results on seven 
languages including Chinese showed that the proposed method can effectively 
select high-quality dependencies from automatic parses. 
  Chapter 3 introduces a language-independent framework for automatically 
acquiring high-quality knowledge of predicate-argument structures, which 
includes a set of predicate-argument structures and case frames. Case frames 
represent relations between a predicate and its arguments, and the product of 
clustering the uses of predicate-argument structures. The proposed framework 
enables the automatic compilation of case frames in multiple languages. In the 
experiments, English and Chinese case frames were compiled, and their quality 
was proved to be high by manual evaluation. 
  Chapter 4 describes a method for applying the knowledge of predicate-argument 
 
 structures to dependency parsing. So far, semi-supervised approaches to 
dependency parsing have suffered from noises in additional knowledge. To 
overcome this problem, the proposed method uses the high-quality knowledge of 
predicate-argument structures as features of a graph-based dependency parser. 
Experimental results on Chinese dependency parsing showed that the 
performance of dependency parsing was significantly improved by the high-quality 
knowledge, especially by the knowledge extracted from a huge Web corpus. 
  Chapter 5 presents a method for integrating the knowledge of predicate-
argument structures into semantic role labeling, which is a kind of semantic 
analysis. For semantic role labeling, semi-supervised approached have not been 
successful due to the lack of high-quality knowledge that is effective for semantic 
role labeling. To solve this problem, the proposed method incorporates the high-
quality knowledge of predicate-argument structures into each stage of the flow of 
semantic role labeling as features of machine learning. Experimental results on 
Chinese semantic role labeling showed that higher-quality knowledge has a larger 
effect on improving the performance of semantic role labeling. 
  Chapter 6 describes a method for selecting high-quality semantic roles from the 
results of semantic role labeling. Since the process of semantic role labeling 
consists of a sequence of several analysis stages, the outputs of semantic role 
labeling inevitably contain many errors propagated from the lower-level stages. To 
avoid these errors, selecting high-quality semantic roles from the output of 
semantic role labeling is necessary for semantic knowledge acquisition based on 
semantic roles. By the experiments on Chinese, the proposed method was proved 
to effectively select high-quality semantic roles. These high-quality semantic roles 
can be used to compile deep-level case frames based on semantic roles. 




















































  更に、試問の結果の要旨（例えば「平成 年 月 日論文内容とそれに関連した 
  口頭試問を行った結果合格と認めた。」）を付け加えること。 
 
Webでの即日公開を希望しない場合は、以下に公開可能とする日付を記入すること。 
要旨公開可能日：     年   月   日以降 
 
